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National Wetlands InventoryNational Wetlands Inventory

nn Established in 1974Established in 1974
nn To create database on characteristics and To create database on characteristics and 

extent of U.S. wetlands extent of U.S. wetlands 
–– Maps & StatisticsMaps & Statistics

nn In 1979, initiated national wetland trends In 1979, initiated national wetland trends 
studystudy

nn By 2003, produced maps for 91% of lower By 2003, produced maps for 91% of lower 
48 states and 35% of Alaska; digits for 48 states and 35% of Alaska; digits for 
47% and 19%; three national trends 47% and 19%; three national trends 
reportsreports



Today’s Information Challenge:Today’s Information Challenge:
Resource Management in a Digital WorldResource Management in a Digital World

•• The initial phase of NWI The initial phase of NWI 
mapping is nearly mapping is nearly 
complete, except for complete, except for 
AlaskaAlaska

•• Only 40% of all maps are Only 40% of all maps are 
in digital formatin digital format

•• Resource managers Resource managers 
require updated resource require updated resource 
information and tools to information and tools to 
address today’s resource address today’s resource 
issuesissues

•• Need to replace outdated Need to replace outdated 
maps with updated digital maps with updated digital 
productsproducts

Age of MapsAge of Maps

1975 - 1979

1980 - 1984

1985 - 1989

17%17%

68%68%
15%15%
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New Goals for the NWINew Goals for the NWI

•• Strategic MappingStrategic Mapping

•• Habitat Trend and Change AnalysesHabitat Trend and Change Analyses

•• Identify and Assess Threats to Aquatic Identify and Assess Threats to Aquatic 
Habitats at RiskHabitats at Risk



Goal 1 Goal 1 -- Strategic MappingStrategic Mapping

nn Update and enhance NWI digital data Update and enhance NWI digital data 
in high priority areasin high priority areas
–– Areas undergoing rapid changeAreas undergoing rapid change
–– National/regionally important wetland National/regionally important wetland 

regionsregions
–– Where existing data are outWhere existing data are out--ofof--date or date or 

incompleteincomplete



Strategic Mapping: 2000Strategic Mapping: 2000--20022002



Goal 2 Goal 2 ---- Habitat Trend & Change Habitat Trend & Change 
AnalysesAnalyses

National & Regional StudiesNational & Regional Studies

•• CompletedCompleted
–– TexasTexas
–– South CarolinaSouth Carolina
–– Hackensack Meadowlands (NJ)Hackensack Meadowlands (NJ)

•• In ProgressIn Progress
–– FloridaFlorida
–– Southeast US WetlandsSoutheast US Wetlands

•• ProposedProposed
–– Puget SoundPuget Sound
–– Lake MichiganLake Michigan



Goal 3 Goal 3 ---- Identify & Assess Threats Identify & Assess Threats 
to Habitats at Riskto Habitats at Risk

nn Isolated WetlandsIsolated Wetlands
nn Riparian HabitatsRiparian Habitats
nn Stream CorridorsStream Corridors
nn Wetland and Wetland and 

WaterbodyWaterbody BuffersBuffers
nn Endangered Endangered 

Species HabitatSpecies Habitat

nn Invasive SpeciesInvasive Species
nn Eelgrass and other Eelgrass and other 

Submerged Submerged 
AquaticsAquatics

nn Hardened Hardened 
ShorelinesShorelines

nn “Natural Habitat”“Natural Habitat”



Goal 3 Goal 3 ---- Identify & Assess Threats Identify & Assess Threats 
to Habitats at Risk to Habitats at Risk -- ExampleExample

Isolated Wetlands Report

•• Ecological profiles of 19 Ecological profiles of 19 
wetland typeswetland types

•• GISGIS--based wetland based wetland 
estimates estimates 

•• Internet and CDInternet and CD--ROM ROM 
publicationpublication



New ProductsNew Products

nn Enhanced NWI digital dataEnhanced NWI digital data
nn Preliminary Assessments of Wetland Preliminary Assessments of Wetland 

FunctionsFunctions
nn Watershed CharacterizationsWatershed Characterizations
nn Riparian Habitat InventoriesRiparian Habitat Inventories
nn Submerged Aquatic Vegetation Submerged Aquatic Vegetation 

SurveysSurveys



Enhanced NWI Digital DataEnhanced NWI Digital Data

nn Add attributes for:Add attributes for:
–– Landscape PositionLandscape Position
–– LandformLandform
–– Water Flow PathWater Flow Path
–– Waterbody Waterbody TypeType

nn Add other data (riparian, stream Add other data (riparian, stream 
corridor, potential restoration sites, corridor, potential restoration sites, 
“natural habitat”)“natural habitat”)



New DescriptorsNew Descriptors

KEYS FOR WETLANDS AND WATERBODY TYPES KEYS FOR WETLANDS AND WATERBODY TYPES 
((LLWWLLWW))

nn Landscape PositionLandscape Position (Marine, Estuarine, (Marine, Estuarine, LoticLotic, , 
LenticLentic, and Terrene), and Terrene)

nn LandformLandform (Basin, Flat, (Basin, Flat, InterfluveInterfluve, Fringe, Slope, , Fringe, Slope, 
Floodplain, Island)Floodplain, Island)

nn Water Flow PathWater Flow Path ((ThroughflowThroughflow, Inflow, Outflow, , Inflow, Outflow, 
Isolated, Isolated, Bidirectional Bidirectional Flow)Flow)

nn Waterbody Waterbody TypeType (ponds, lakes, estuaries(ponds, lakes, estuaries))



Landscape Landscape 
PositionPosition

Terrene = 52%Terrene = 52%
Estuarine = 34%Estuarine = 34%

Lotic Lotic = 13%= 13%

Nanticoke Watershed
Maryland



LandformLandform

InterfluveInterfluve = 37%= 37%
Fringe = 35%Fringe = 35%

Flat = 17%Flat = 17%
Floodplain = 8%Floodplain = 8%

Basin = 2%Basin = 2%

Nanticoke Watershed
Maryland



nn Enhancing NWI data Enhancing NWI data -- dependent dependent 
upon:upon:
–– Regional priorities Regional priorities 
–– Regional capabilityRegional capability
–– Outside $ supportOutside $ support

nn Use data for preliminary wetland Use data for preliminary wetland 
assessments and watershed assessments and watershed 
characterizationscharacterizations



Preliminary Functional Preliminary Functional 
AssessmentsAssessments

nn Based on remote sensing and available Based on remote sensing and available 
digital datadigital data

nn Develop regional/local protocols for Develop regional/local protocols for 
identifying wetlands of potential identifying wetlands of potential 
significance for various functionssignificance for various functions

nn Enhancing NWI data with Enhancing NWI data with LLWWLLWW
descriptorsdescriptors

nn Analyze digital dataAnalyze digital data
nn Generate stats/maps and prepare Generate stats/maps and prepare 

watershedwatershed--based reportsbased reports



WatershedWatershed--based Assessment Reportbased Assessment Report
Example  Example  (wetlands.(wetlands.fwsfws..govgov))



Contents of Watershed ReportContents of Watershed Report

nn IntroductionIntroduction
nn MethodsMethods
nn Study LimitationsStudy Limitations
nn Results (Maps/Stats)Results (Maps/Stats)

–– Acreage byAcreage by
nn NWI TypeNWI Type
nn LLWWLLWW TypeType

(Landscape (Landscape 
Position, Landform, Position, Landform, 
Water Flow Path,Water Flow Path,
WaterbodyWaterbody Type)Type)

nn Preliminary Functional Preliminary Functional 
AssessmentAssessment
(10 functions)(10 functions)

nn Potential Wetland Potential Wetland 
Restoration SitesRestoration Sites

nn Wetland/Wetland/Waterbody Waterbody 
Buffer AnalysisBuffer Analysis

nn Watershed Watershed 
AssessmentAssessment
(natural habitat (natural habitat 
integrity indices)integrity indices)

nn ConclusionConclusion



Functions for AssessmentFunctions for Assessment

nn Surface Water Surface Water 
DetentionDetention

nn Streamflow Streamflow 
MaintenanceMaintenance

nn Nutrient Nutrient 
TransformationTransformation

nn Sediment RetentionSediment Retention
nn Inland Shoreline Inland Shoreline 

StabilizationStabilization

nn Coastal Storm Surge Coastal Storm Surge 
Detention/Shoreline Detention/Shoreline 
StabilizationStabilization

nn Fish/Shellfish HabitatFish/Shellfish Habitat
nn Waterfowl/Waterfowl/Waterbird Waterbird 

HabitatHabitat
nn Other Wildlife HabitatOther Wildlife Habitat
nn BiodiversityBiodiversity



Surface Surface 
Water Water 

DetentionDetention

High = 44%High = 44%
ModMod--High = High = 

43%43%
Local = 5%Local = 5%

Nanticoke Watershed
Maryland



Streamflow Streamflow 
MaintenanceMaintenance

High = 17%High = 17%
Some = 41%Some = 41%

Nanticoke Watershed
Maryland



Waterfowl &Waterfowl &
WaterbirdWaterbird

HabitatHabitat

High = 26%High = 26%
Woodies Woodies = = 

13%13%
Some = <1%Some = <1%

Nanticoke Watershed
Maryland



BiodiversityBiodiversity

Estuarine Estuarine 
OligohalineOligohaline = 6259 = 6259 
acresacres
Interconnected Interconnected 
Forest = 10,275 Forest = 10,275 
acres (=16% of acres (=16% of 
wetlands)wetlands)
OthersOthers
Overall = 50%+Overall = 50%+

Nanticoke Watershed
Maryland



Potential Wetland Restoration Potential Wetland Restoration 
SitesSites

nn Optional approachesOptional approaches
–– Generate from comparison between Generate from comparison between 

hydrichydric soils data, NWI data, and land soils data, NWI data, and land 
use/cover datause/cover data

–– Perform additional Perform additional photointerpretationphotointerpretation
nn Type 1 and Type 2 SitesType 1 and Type 2 Sites

1 = Former Wetland1 = Former Wetland
2 = Existing Wetland (impaired)2 = Existing Wetland (impaired)



Potential Potential 
Restoration SitesRestoration Sites

Type 1 = 360 acresType 1 = 360 acres
Type 2 =22,146 Type 2 =22,146 

acres acres 
(mostly ditched)(mostly ditched)

Nanticoke Watershed
Maryland



Wetland/Wetland/Waterbody Waterbody Buffer Buffer 
AnalysisAnalysis

nn Examine 100m from wetland and Examine 100m from wetland and 
waterbody waterbody edgesedges

nn Land cover/useLand cover/use
nn Generate map and statsGenerate map and stats



Wetland andWetland and
WaterbodyWaterbody
BuffersBuffers

34%=natural     34%=natural     
vegetationvegetation

59%=agriculture59%=agriculture
7%=developed7%=developed

Nanticoke Watershed
Maryland



Watershed AssessmentWatershed Assessment

nn RemotelyRemotely--sensed “natural habitat integrity sensed “natural habitat integrity 
indices”indices”

nn Use existing digital data or compile new Use existing digital data or compile new 
data to determine the extent of natural data to determine the extent of natural 
habitathabitat

nn Data SourcesData Sources
–– NWI Digital DataNWI Digital Data
–– Land Use/Cover Digital DataLand Use/Cover Digital Data
–– Aerial PhotosAerial Photos



Natural Habitat Integrity Natural Habitat Integrity 
IndicesIndices

nn Natural Cover IndexNatural Cover Index
nn Stream Corridor Integrity IndexStream Corridor Integrity Index
nn Wetland and OtherWetland and Other WaterbodyWaterbody Buffer IndexBuffer Index
nn Wetland Extent IndexWetland Extent Index
nn StandingStanding WaterbodyWaterbody Extent IndexExtent Index
nn Dammed Stream Flowage IndexDammed Stream Flowage Index
nn ChannelizedChannelized Stream Length IndexStream Length Index
nn Wetland Disturbance IndexWetland Disturbance Index
nn Index of RemotelyIndex of Remotely--sensed Natural Habitat sensed Natural Habitat 

IntegrityIntegrity



Natural Habitat Integrity Natural Habitat Integrity 
IndicesIndices

nn Statistics for entire watershed and/or Statistics for entire watershed and/or subbasinssubbasins
–– Values between 1.0 and 0.0 (=%)Values between 1.0 and 0.0 (=%)
–– Example: Natural Cover IndexExample: Natural Cover Index

nn 1.0 = undeveloped watershed1.0 = undeveloped watershed
nn ~ 0.0 = a major city~ 0.0 = a major city

–– Example: Example: Channelized Channelized Stream LengthStream Length
nn 1.0 = all streams 1.0 = all streams channelizedchannelized
nn 0.0 = all streams not 0.0 = all streams not channelizedchannelized

nn MapsMaps

nn Database (for additionalDatabase (for additional analyses)analyses)



SummarySummary

•• New program focus for the NWINew program focus for the NWI

•• Intensify program responsiveness to needs of the Intensify program responsiveness to needs of the 
field biologists and resource managersfield biologists and resource managers

•• Develop new technologies and products for Develop new technologies and products for 
resource management  resource management  

•• Establish new conservation mapping partnershipsEstablish new conservation mapping partnerships


